Chronic obstructive pulmonary disease (COPD) is a severe condition that leads to respiratory disability, considerably reduces the comfort of living, and affects all aspects of patient activity.
IntroductIon Chronic obstructive pulmonary disease (COPD) is a devastating condition that leads to respiratory disability and a considerable reduction in the comfort of living. 1 In Poland, COPD is observed in over 20% of the population at risk (smokers over the age of 40). [2] [3] [4] As in many other countries, the percentage of detected cases is very low. 5 The progressive course of the disease and its manifestations, including dyspnea and reduced exercise tolerance, have a considerable impact on patient activity, and the disease negatively affects all aspects of the patient's life. 6 Subjective assessment of health state by patients themselves is increasingly included in research studies of treatment outcomes. Therefore, the quality-of-life (QoL) studies in COPD patients are gaining significance as a complement to objective evaluation of the patient's clinical condition (e.g., by spirometry). They are also an important component of the clinical assessment of treatment outcomes and, more importantly, of treatment acceptability. 7, 8 The relationship between the severity (stage) of the disease and reduced comfort of living has been demonstrated in numerous orIGInAL ArtIcLE Health state and the quality of life in patients with chronic obstructive pulmonary disease in Poland criterion of irreversible airway obstruction) of any severity, with no previous treatment with tiotropium, and currently managed on an outpatient basis. There were no patients using a long-acting anticholinergic (tiotropium) in the study population. This resulted from the aims of the study, one of which was to assess the comfort of living among patients who were not receiving this medication, for possible future comparisons. The severity of COPD was determined on the basis of the most recent spirometry conducted after administration of a bronchodilator in accordance with the relevant GOLD guidelines and the 2006 guidelines of the Polish Respiratory Society. 14, 15 Patients who were considered unable to fulfill the study requirements by the investigator were excluded from the study.
The survey used in the study consisted of 2 parts. Part 1 covered the patient's demographic data and general COPD-related data, and was completed during or directly after the patient inter view. Part 1 included questions on the symptoms that had prompted the patient to seek medical attention, as well as on smoking, medications, frequency of doctor visits, and the severity of dyspnea (Medical Research Council scale). 16 Part 2 consisted of the EQ-5D questionnaire (page 2 of the survey) in the form of a sheet to be completed by the patient.
EQ-5D is a standardized, well-characterized instrument for assessing the course of health processes. 17 One of the components of EQ-5D is self-assessment, which involves describing health state in 5 aspects: mobility, self-care, everyday activities, pain (discomfort and anxiety), and depression. Each of these aspects is assigned 3 degrees of severity perceived by the patient (limitations). The other component of EQ-5D is intended for the assessment of health para meters using a visual analogue scale (VAS) in the form of a 20--cm vertical line where the endpoints are labeled the "best imaginable health state" (at the top of the scale) and the "worst imaginable health state" (at the bottom of the scale). These extremes are assigned numeric values of 100 and 0, respectively. Such questionnaire has already been used in patients with COPD and was also validated in the Polish population. [18] [19] [20] No extra data input was made. The percentages in the tables concern the total number of the available values. Categorical variables were characterized by their frequencies and percentages, while continuous variables were presented as means, standard deviations, minimum and maximum values. To verify the correlation between variables a χ 2 test was applied. The differences of dependent variables in the 2 groups were verified by means of a t-test for independent samples. The verification of differences between k-groups (k >2) for dependent variable expressed on a quantitative scale was conducted using the one-way analysis of variance (ANOVA). Post-hoc tests were used for the multiple comparison of differences between the individual groups. studies. 9-12 One of the largest studies confirmed that health state is significantly impaired in COPD patients across all stages, even in milder disease. However, there is little difference in the degree of impairment between patients with stage 1 and 2 according to the Global Initiative for Chronic Obstructive Lung Disease (GOLD), and a wide variation in patients' health-related QoL (HRQL) within each GOLD stage is observed. 13 However, there are sparse data concerning the relationship between the severity of the observed abnormalities (on the basis of which the stage of the disease is established) and how patients with COPD in Poland perceive their health. The current study was designed and conducted in 2000s to assess this association. To our knowledge, there have been no such large-scale studies that would use the generic HRQL questionnaire to study patients with all stages of COPD in Poland. Thus, the objectives of our study were to assess the negative effect of COPD on patients in Poland, to describe the QoL in patients with COPD, and to support the Polish data on health economics assessment by providing the measures of health outcomes determined with the use of a HRQL questionnaire, EQ-5D.
PAtIEnts And mEthods
The study was designed as an epidemio logical study involving a representative cross-sectional population of patients diagnosed with COPD, who remained under the care of specialists or family doctors in numerous centers across Poland. COPD patients were defined as those who had chronic symptoms (dyspnea, cough, wheezing in the chest), together with irreversible airflow limitation (post-bronchodilatation forced expiratory volume in 1 second to forced vital capacity ratio [FEV 1 /FVC] ratio less than 0.7) and a history of exposure to noxious agents (most often smoking or occupational exposure). Stage of the disease was defined according to FEV 1 % predicted using the GOLD 2007 criteria. 14 The only requirement for inclusion in the study was the diagnosis of COPD (during the current visit or in the past) together with spirometry assessment of disease severity. Subjects with asthma were excluded from the study. Exact spirometry data were not collected. The target sample size (about 10,000) seems to be representative, considering epidemio logical data on the prevalence and awareness of COPD in Poland. 5 The study was conducted in the form of a survey supplemented by spirometry between the fourth quarter of 2008 and the first quarter of 2009 and between the third and the fourth quarter of 2009 (winter and autumn were selected, as the seasons with the greatest frequency of visits for COPD patients). A total of 630 specialists in respiratory medicine and specialists in family medicine providing medical care to patients with COPD were invited to participate in the study. The study included men and women aged 35 or older with the diagnosis of COPD (established on the basis of clinical manifestations and the spirometric erage exposure among smokers was about 30 pack-years.
Dyspnea was the most common symptom that had prompted patients to seek medical attention and was reported as the most important symptom that led to the diagnosis of COPD (53.6%). Cough as the major symptom was reported by 38.2% of the patients. Expectoration was a significant problem for 7.9% of the patients. Wheezing was reported by 6.0% of the patients. Other, nonspecific symptoms resulting in the diagnosis of COPD were reported by a mere 0.7% of the patients.
The most troublesome symptoms prompting patients to start treatment was dyspnea (reported by 66.3% of the patients) and cough (26.7% of the patients). Expectoration and wheezing prompted 6.4% and 3.1% of the patients, respectively, to start treatment.
Exacerbations, defined as requiring antibiotic or systemic steroid therapy in the past 12 months, were reported by 6677 (78.2%) and 3608 (42.3%) of the respondents, respectively. In 3014 cases (35.3%), 1 or more hospitalizations were observed in the preceding year. The frequency and intensity of contacts with health care professionals and services were proportionate to the severity of the disease assessed on the basis of the clinical status and spirometry. FIGurE 1 summarizes the mean annual values related to the numbers of medical visits, emergency services received, hospitalizations for exacerbations, and courses of antibiotics and systemic glucocorticosteroids (online supplement, Responses to the EQ-5D questions according to COPD stage are summarized in FIGurE 2 (descriptions of individual categories reflect exactly the responses from the form describing the severity of symptoms in a given aspect). The exact numeric values are provided in the online
The effect of dependent variables on continuous variable was verified by means of the regression model using dichotomous and continuous predictor. We chose a 99% 2-tailed confidence level. All statistical analyses were performed using Statistica 9.0 PL (StatSoft, Inc. 2010. STATISTICA v. 9.1., www.statsoft.com).
Because the study was purely observational and was not associated with any medical intervention or did not violate the privacy of patients, who participated voluntarily, we did not apply for permission to any ethical committee. rEsuLts A total of 9310 patients with COPD were enrolled into the study, but the QoL data were obtained from 8537 patients (records provided without the answers to the question on severity of COPD or VAS reading or the EQ-5D questionnaire were excluded).
Thus, the subsequent analysis involved the group of 8537 patients. The mean age was 64.41 ±9.86 years. Men constituted 64% of the study population. The duration of COPD at baseline was 8.95 ±6.87 years (ranging from 0 in newly diagnosed patients to 61 years). The association between COPD and occupation was declared by 503 patients.
The majority of patients in the study population had moderate disease (4603; 53.9%). Severe (2265; 26.5%) and very severe (327; 3.8%) COPD was present in less than one third of the study population. Mild stage of the disease was detected in 1342 respondents (15.7%).
The majority of patients had already been treated for COPD at baseline. The most common drugs were long-acting β 2 -agonists and short-acting anticholinergics. More than half of the patients were on long-term inhaled glucocorticosteroids and a similar percentage of patients used theophylline derivatives. The study population included 106 patients receiving home oxygen therapy (1.2%). The percentage of patients treated with particular drug classes (some of the patients were using more than 1 agent; 8537 subjects = 100%) are summarized in tAbLE 1.
Smoking, a common risk factor for the development and progression of COPD, was reported by 91% of the patients (46% of the patients were current smokers during the study). The av- (2) -I have moderate pain or discomfort (2) -I have some problems with performing my usual activities (3) -I am extremely anxious or depressed The most common patters were 22222 (17.7%) and 11111 (15.8%) suggesting moderate or no limitations, respectively. The remaining patterns were much less common (online supplement, tAbLE 7).
After responding to the questions, patients were asked to place a mark on the VAS reflecting their perceived health state, where 0 meant the "worst imaginable health state" and 100 meant the "best imaginable health state". The results are summarized in FIGurE 3.
Detailed data on VAS responses are provided in tAbLE 3. The differences between the responses in the subgroups of disease severity were statistically significant (ANOVA, F[3.8533] = 1280.605; P <0.001). Post-hoc tests (comparisons in twos with correction for Bonferroni's multiple comparisons) showed significant differences between every individual group -classification of COPD.
Patterns in which the predominant number was "1" corresponded to the VAS scores of 64 or more. Patterns in which the predominant number was "2" and in which none of the 5 aspects were rated "3" corresponded to the VAS scores ranging from 47 to 63. The occurrence of "3" in any of the 5 aspects was associated with much lower VAS scores (below 38). The most common patterns of responses with the VAS results are presented in the online supplement (tAbLE 8) .
Of note, the perceived health state did not differ significantly between the particular domains of life affected by the disease (e.g., patients with patterns 11212 and 21211 reported similar perceived health states with the VAS scores of 63.62 and 63.42, respectively). It may also be concluded that patients with pattern 21221 (a mean VAS score of 60.75) perceived their health state twice supplement, tAbLEs 2-6. The differences in the frequencies between the groups categorized by disease severity were statistically significant (χ 2 test; P <0.001)
The greater effect of COPD on the major areas of life was reported by patients with severe disease, although it is slightly surprising that in the group of patients with the most severe stage, in which nearly 40% of the patients were bed--ridden and 60% were unable to carry out their usual activities, only 1 in 4 patients described it as maximum discomfort.
Adopting the convention to record patient responses using a series of 5 digits, where the first digit reflected the severity of problems falling within the first aspect assessed in EQ-5D (with 1 meaning none and 3 meaning severe problems), the second reflected the severity of problems falling within the second aspect, etc., various patterns of responses were obtained, although some combinations were more common than others.
For instance, the pattern of 21223 would reflect the following responses provided by the patient:
(2) -I have some problems in walking about (1) -I have no problems with self-care showed that certain states had extremely high importance in the description of the sample (and population). The implemented model matched the data F(11.8525) = 782.817, P <0.001 with the constant value of 77.075 t(8525) = 258.091, P <0.001 and explained 50% of the variance of dependent variable. The comparison of standardized β coefficients showed the highest negative effect of moderate/severe occurrence within "mobility" -M2 (β = -0.176), "usual activities" -UA2 (β = -0.171) and "anxiety/depression" -AD2 factor (β = -0.174). Interestingly, the lowest effect was shown by the "pain or discomfort" factor (β = -0.079).
as better than those who declared considerable limitations, with pattern 22333 (a mean VAS score of 29.66).
A regression analysis allowed us to establish a statistically significant relationship describing the association between the EQ-5D results and VAS scores. Abbreviations and classification for descriptive variables according to specific answers were adopted (details in the online supplement) and after the variables had been recoded, the regression model was tested. The methodology and results are described in the online supplement (tAbLEs 9, 10). Research on EQ-5D COPD (severe/nonsevere) on the health state determined by the VAS from 0 to 100, a linear regression analysis was performed. There was no significant effect of female sex and current smoking on the health state of patients with COPD. In each case, the relationship between the other predictors and the dependent variable was significant and negative. The greatest effect on the health state was observed for severe or very severe stage of COPD (β = -0.448). The weakest predictor in the model was the number of comorbidities (β = -0.139).
Patients with a history of exacerbations (who required antibiotic or steroid treatment during the past 12 months) marked significantly lower values on the VAS scale compared with patients without exacerbations (56.7 ±18.9 vs. 64.3 ±21.6, respectively) t(2483.196) = 13.364, P <0.001. dIscussIon To our knowledge, this is the first study on the QoL in patients with COPD in Poland conducted on such a large scale. The study showed a noticeable and appreciable effect of COPD on the perceived health state of patients, even of those with mild disease. The study group was numerically representative for COPD patients. The distribution of disease severity differed slightly from the results of population studies conducted in Poland, although the percentage of patients with severe and very severe disease was similar to that observed in other studies involving this population. 2,3,21 The great majority of patients (91%) were smokers, which is a risk factor for the development of COPD. The remaining 9% were nonsmokers and were included in the study due to the symptoms of irreversible airway obstruction, exposure in the workplace, and lack of asthma symptoms. Nearly 6% of the patients reported a link between their occupation and the development of COPD, although the design of the survey did not allow us to investigate this issue more thoroughly (no objective risk markers in the workplace).
The management of COPD in the study population involved mainly bronchodilators. Two
The tables in the online supplement show these favored states with their VAS-mean estimation from the sample (if possible) and from the regression model.
To investigate the effect of individual comorbidities on the health state, a linear regression analysis was conducted for the dependent variable, health state, including the occurrence or no occurrence of the above diseases. The proposed model explained 12.6% of the variance of the dependent variable -the assessment of the health state. The linear model was a good fit to the data F(8.8528) = 153.406, P <0.001; the constant value was 65.183, t(8528) = 207.406, P <0.001. In each case, the relationship between the dependent variable and the predictors was significant and negative. Heart failure had the greatest effect on the health state (β = -0.313). The weakest predictors in the model were the presence of other cardiovascular (β = -0.026) and endocrine diseases (diabetes constituted half of the cases [441/869] with reported endocrine disorders [β = -0.029]).
To investigate the effect of sex, age, smoking state, the number of comorbidities, and stage of This supports the need for bronchodilator treatment, which reduces this phenomenon in these cases and improves patients' well-being by increasing their exercise tolerance. 25 Patients with very severe COPD significantly more commonly reported problems in the domains associated with physical activity (walking about, self-care, usual daily activities), which was not always para lleled by a proportionate deterioration in discomfort or depression. This results, most likely, from the development of tolerance to the troublesome symptoms in chronically-ill patients with a long duration of illness.
Patients usually declared that the degree of impairment in the examined domains was the same or similar. Among the most common patterns of responses (online supplement, tAbLE 8) there were none that would include "1", "2", and "3" at the same time. The VAS scores in patients with mild disease ranged from 60 to 90 (mean ± standard deviation). The scores in patients with moderate COPD were on average 10 points lower (with most scores within the range of 46-79, which was nearly identical to the range of FEV 1 values corresponding to this stage of the disease). Between moderate and severe COPD, we observed the highest drop in the VAS scores of 18 on average. Patients with very severe COPD reported the VAS scores that were nearly twice as low compared with patients with moderate disease. The VAS score results in all stages of COPD were similar to those in other countries presented by Fletcher et al. 26 Severe or very severe stage of COPD was the strongest predictor of low health state; however, the VAS scale results were also dependent on the presence of comorbidities, particularly heart failure. In line with other studies, history of exacerbation was associated with poorer health state. [27] [28] [29] Limitations of the study The study was conducted using the questionnaire and all information on medical events are derived exclusively from the surveyed patients, and are not supported by the analysis of objective data from medical records or hospital databases (exacerbations, hospitalizations). There were no separate questions about cancer (past or present), and it was not a criterion for exclusion. Database analysis revealed only 52 cases with reported cancer (majority treated in the past). The percentage of respondents with cancer seems to be small enough (0.6%) to exclude it from statistical consideration. We did not have access to the results of spirometry, so it was impossible to verify the quality of spirometry. COPD severity classification was conducted by a doctor who completed the questionnaire, but without giving the exact value of FEV 1 and FEV 1 /FVC ratio, so it was not possible to investigate a direct correlation between lung function and the degree of discomfort felt by a patient. thirds of the patients were using long-acting β 2 -agonists and a similar percentage of patients were using short-acting anticholinergics. It is surprising that nearly half of the patients were on long-term treatment with inhalation glucocorticosteroids and methylxanthine derivatives, because only 30% of the patients were diagnosed with severe COPD, which is an indication to receive such treatment, according to the guidelines that were in force at the time of the study (GOLD 2007 (GOLD -2009 . 14 There were no patients using a long-acting anticholinergic (tiotropium) in the study population. We excluded these patients because one of the objectives of the study was to assess the comfort of living in patients who did not receive this medication, and possibly make future comparisons with patients receiving tiotropium. This may explain a relatively high percentage of patients using a short--acting anticholinergic.
Dyspnea was reported as the symptom that was the most troublesome and that prompted patients to seek medical attention. Cough and expectoration were reported much less frequently. This explains why mild COPD, in which cough predominates and dyspnea usually develops only during forceful exercise, was a rare diagnosis in the study population. 22 Health care resource utilization, expressed by the frequency of medical visits, hospitalizations, and necessary pharmaco logical inter ventions (courses of antibiotics and systemic glucocorticosteroids), increased with the severity of the disease. Of note, even patients with mild-to-moderate disease required treatment with antibiotics and glucocorticosteroids at least once a year, most probably due to exacerbation of the underlying condition, which is also consistent with the observed epidemiology of COPD exacerbations. However, the proportion of patients who required treatment with antibiotics was surprisingly high (78%). 23 The analysis of the 5 domains of living with EQ-5D showed an increase in perceived discomfort with the increasing severity of the disease. Even in mild disease, which is commonly ignored both by patients (due to low severity of symptoms) and by doctors (due to only minor impairments of lung function with FEV 1 >80% predicted), we observed a deterioration in the comfort of living in nearly one third of our patients, which mostly concerned the ability to walk about, discomfort, and anxiety.
In the group of patients with moderate COPD, nearly half declared some degree of limitation of physical activity caused by the disease and associated discomfort. Also the mean VAS scores represented two thirds of the maximum scores possible, which means that these patients' well-being was far from ideal. This is consistent with the studies which showed that even in patients with milder disease the phenomenon of dynamic hyperinflation is present and worsens during slight exertion associated with usual activity. 24
Our results suggest a clear relationship between the perceived deterioration of the health state and the severity of the disease assessed with the objective para meter of FEV 1 by spirometry. The VAS score was also associated with the reported degree of perceived deterioration in the domains of life examined with EQ-5D. Of note, in all domains of life, the general perceived health state was similar if the sum of points in all the responses was similar. When analyzing the most common responses, it may be concluded that the disease limits all domains of life to a similar degree (both those associated with physical exercise and mental discomfort). Of note, also in milder stages of the disease, patients report significant limitations in the various aspects of life. Abbreviations: see table 8 The following abbreviations and classification for descriptive variables have been adopted: M2 = 1 if the response to the question about mobility was ≥2 and 0 if another response was provided M3 = 1 if the response to the question about mobility was ≥3 and 0 if another response was provided SC2 = 1 if the response to the question about self-care was ≥2 and 0 if another response was provided SC3 = 1 if the response to the question about self-care was ≥3 and 0 if another response was provided UA2 = 1 if the response to the question about usual activities was ≥2 and 0 if another response was provided UA3 = 1 if the response to the question about usual activities was ≥3 and 0 if another response was provided PD2 = 1 if the response to the question about pain/discomfort was ≥2 and 0 if another response was provided PD3 = 1 if the response to the question about pain/discomfort was ≥3 and 0 if another response was provided AD2 = 1 if the response to the question about anxiety/depression was ≥2 and 0 if another response was provided AD3 = 1 if the response to the question about anxiety/depression was ≥3 and 0 if another response was provided N3 = 1 if any response was 3 and 0 if another response was provided After the variables had been re-coded as follows, the regression model was tested.
Online supplement
It was shown that the descriptive values significantly affected (were related to) the VAS scores describing health state (well-being). The following table shows the estimated values on the basis of the model and allows for a comparison with the actual values obtained in the study population. 
